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[»#^6] tffsB=¥b- h^FJ^^NTA, EDTA. D 

TP A, CyDTA*tiiz:4xe>cDig, $)S^^^i:r4^e> 

[0 0 0 1] 
[0 0 0 2] 

[tJBfe<^)^] -'m.\z^^^:sL-)\(jm^-nm,t^ # 

yifjMt. BSjy^aO'^^v t°>y$ti7t't^x-A{C5S 

li$tv^'i7:r-7N$:St^LT3*ltC'f^«UfcSF^^M 40 
[0 0 0 3] ±fBXSli, X^cXS5:^U^i%0DT\ ifi 

izmmxmm(Dxmff^mio^t:i^). j:mmt>^xtm^ 

ibnt:^^)-t^f)\ ^ri^n(DJL^\z\,t^KrM.\z^:bt. 

[0 0 0 4] mA.i,i. mmj:m^(D^3i-j\\t. mm 




[0005] 

i:, :=fmm^7'ju ^.(Dm^j^m^izm^iiRii-rz. 

^#)S:Bi?*-rsfe*®SfeH^XS*MTt)tiSOA^T' 

[0 0 0 6] t^oT. Sfc?^MfCD?'§^^feJ;tXj$fe#X 
jg«&©S/ y n > -t^x-yN^S^ODt^lst^Srfi^-rs zi 

[0 0 0 7] b;t)^u :itLtm^fu®X@T'#«bf:Lt 

f£\>^j:oiZU ^t^f^7&«®S:*f S^Un^-t/x-^NS: 

[0 0 0 8] ±Mm^JM(Dmmmt:^ 

U ^ft^#5:^ToT^f?^J&*®$:^■rsi/U^>>i;x-/^ 

[0 0 0 9] ^imimmsyfmt. ~wnz. ^mtm 

^^»tc^:s^-J\X\ ^©^Tb^-^x-ZNlcBo^a 

Sfet^^® S/ U > '?x-7\^ffi<Z)^J|^^6iK>i^^^ 5:^? 
v\ *0)^W«i:®HfcmiEfl£:=pm*'^Ufc'?x-/\i: 
<Z)^BBK^2:^TofeA\ ^K'^x-/Ni:^S,'^x-/\h 

K*•^^b^c^^^7x-7^t;Sfcmi^*>^i:^ft)4^T*> 

[0 0 10] -^-ZIT', ^nmmifZ(D^omi!£^Bk(D 

m^m^fmLtcm^. 3®^kmhj!)\ sfe?i^itj®x 

ST'(Di/'J 3>'?x->'\(Z>g^:&S{c$>szii:/)^y-D 

x->'\$:^-rSil, ^c^^^O-^x-Atc^S^b^rig 
Lfc t ^©gffbl^HcD^Mb*^ ^3 Lfe. 
[0 0 11] Z10)3S3^ld:W^^«)'fx-/Ntc|Se)tl-5 
t)»T'l±J&<. ^S*®T■fe■^>$/U=3>'^7X-7^^T^C^ 
T«*S, m«i>U^>'?x-/^a^^cxt:^^drS^ 
•V;b^:fiS-&fcXtr't7X-AT't)XtfiJ:?r$/^?';bJ?feR^ 

So 

[0 0 12] $e>{C^<?)^m, #{C.^G)^, -^ffl 

^<Dm:mizj:^xmz.''m^o t(Drztb±si(Dmmiz^ 
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[0 0 13] ^nmit, ±f3Lfe*>ff{C^*^T^$tlfe 
[0 0 14] 

[fg®&«¥^-t-2>f-to(Z)#IS] JtcfgB^li, ±iS^$:jii¥ 10 
[0015] 3®J:e)(c, y^)ziy^aL-;\^m¥\zU 

&m.<j:>m\t^m<^h-ti^xn^. 20 

[0 0 16] *fgH^CDi/«Jn>>^x-A?:M*T'^1- 

-r^^tiJ^X'^^ (lt#3®2) . 30 
[0 0 17] 4»j3^M?K*^7K®^, :^rU- KMfCJ: 

[0 0 18] f£i3, hm^muLt=.yi^Xl,im&^ 
mULfcm^it. 7)l:f}')X(D3L^y^y{fimiZ^V^ 40 

[0 0 19] ±ia=ir U- hjSflM, NTA (xhD 

[0 0 2 0] ■?-UT, ±iB=^rl/-h^tlJi:LTl±, NTA 
©flfifC, EDTA (x-J^U^e^y^^EHifiE) , DTP 
A (i>'x^U> h'JT5>-N, N, N' , N" , N" 
-aat^) , CyDTA (i/'7$y i/^'D^^^i?-^- 50 
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N, N, N' , N' -mm) ^x{i34xe>o)^hu>:7 
vmDE^hxmmhx^i^%:m^-t^ 

6) „ 

[0 0 2 1] \>xr. :!?^mn^-^i^\znm\zmm-r^t>\ 
:mm-s.z.t\.ib\zm^^t\,^t>\-^x\.ttj^\^\ :^mm 

IS*, i^tt® S/ U 3 > -^x-zNi:^;!^ ^16 

[0 0 2 2] ^MPfWkim(r>m^\m\z^x^^). 

fe. z.(D-mMtmmmk.(i>'0:sL-j\\,zm^ti^^o:>x\.t. 

S/Un>'t7x-/NS:?KcfJ{C'eSlf-tS«^{ciiRgM 
t^y, 4t{Ci^'l4®t-fe-5i/U=i>>t7X->'N$:^f 
^^(D±X\z^^^^^tti^f^iy^-of-o 
T'feSxtf ':7x->'\Tfc|pI^®sg|^7b^M "on-S d i: 

[0 0 2 3] ^'fblRo^®^^f§^C0MISiiB^e>7b^ 

[0 0 2 4] Za)W^. ■?:<DWi<Dimxmmzmii!,l^t~ 
oT^Dfei/U ziy^ai-/\mm<Dm^^<D^V(&im 
[0 0 2 5] ^3T% ±f^#®^-f>j- 

LT, £>U=l>>t7X-ACD?Siti'^&^Te)3i:{Cj;U> 
i/U =i>>?x-A®^<bKp°pS<Z)^Sfb5:RS<'z:i:$:fg 

[0 0 2 6] -t^to-fe, ^^-l-^J^^nbfe*X{±^ 

m^^mmtLxmm-r^zinz^^}. mm>^>( 

:tyt)^^mm<pizmjKLrz^x^. ±m^^y^^ 
u-Ht^t-r^:^i:iz^-DX. ^M-^^^yti^mmt 

^mizi/Vziy^:sL-^\izvBiM-t^zii^m<^^tt)'^x 
(DX'ib^o 

[0 0 2 7] Z:3T*drl/-h^Rl^^t-S*t 
WlciihU^'Pnx^i/>, x^y-;i/#5{>'^tfe>ti-5 
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[0 0 2 8] *fc±fB^ix-h^FJ©i^pS{i, ^mm 

Uimm/J^P^JiKt^O. 0 5mo l/LT?**lli. ^fc 
[0 0 2 9] ^t=.:^^m(D^:mit. ^$4X-S2/'J 

mtX& U n^v >(Z)T% #tC*f6^©^;^?S5: 

[0 0 3 0] ^^x. mmmcDj^fsmm^m^tity,^ 
•^m^ms^^ztti^x^^. *f§^(7)ft6©iiffi 20 

mmtLXlt. iyUziy^:sL-;\(Dyym (HF) 
ti-S. Z.ni±7^vi? (HF) {CJ:yi'Un>>i'x-y\^ 

[0 0 3 1] J:oT, *f§^0^{CJ:y, X^a(D# 

[0 0 3 2] *fc^ffl?R;«)^*T'feS»^, ^U-hM 
tC J: o Tti, TKtcm-^ b- h^J®^SAvjN$ V 

[0 0 3 3] f£is. ±iaT;i/;*;US7K^i:tdu 

mx^^^(Dx$>ti\,i, mzz.ti'br^mzm&^n^^ 
[0 0 3 4] se>{c, ^u-hm^mabr:L7i<^xitms. 

I*, ^mm.fpizmmm(Dnmmmi^miiri>z.ti)- 

[003 5] 3<75J:-!)IC, T;!/:^; U (C J:^al^v^>i7•f^ 

miz^i) 'yaL-/\mmizw&nti^ir^m^X'$> o t so 
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^mm^iz^mm&i^mut^zLtnz^ ^jmm. 
t^mizmM L, mwmm^<D7)vi] u «j n > -i? 

[0 0 3 6] ^fe, ±iB#ffifS1^Ji:{±, m«d<U;t 

[0 0 3 7] *fc:. z(Dwmfm^io:>mmit. ^i^- 

Tjv:ijv^m&(Dmiz^-oxmM^t\^ ^^mom^ 

[0 0 3 8] tz?>x\ ±Mm^u-hMit. 
fpizmALr^±m^^y^^\^- Ht-^t^^i.ttr' 
x^mi, i^oyj^^fj^^cDx^-ox^^mmom^i:^ 

tut. m^(0 S/ U 3 > J; ;t >-f b<«[^I®/J^$ \' S: 

- Ht^imm^tmm^i)^^x:^^o 

[0 0 3 9] NTA&J:.lZ^\y-Ht^^^ti^Jz^ 
^^^U-hMtLXit, -tefCEDTA, DTPA, Cy 
DT Amt.f^},tZiX<^(D± h U ^2^^Wimif^Z.t.t)^ 

x^^o ■Thv^/^m.^^m^^^i.tx, T^i/^uifeK 

z.ttfi^mtf£^. :it\.iitmAt.tzitm^^-<Di^t> 
^xmmi.x^n^^^-t^, 
[0040] * t=.mm<D^ e) iz±m^ vmmm. 

\t. w^mm^o^^4:^y'im.is^^(nmm.^x±m--t 

(Mp P b^S) *;ft•<*^7!)^oT^^4^^il x 1 0-5mo 1 
Xh^<DmmMX^X$}&. L*>U drb-h^jo 

mmm.ti'^O. O Smo l/LRi:-T:-fetl«, ffitlS® 

[004 1] 

T, mmiz^^mm-t^ii\ ^mmitzn^izm^^ 

[0 0 4 2] 

(^'fi^ji, ammi) ipphoym^yfyii^ts^^ 

{cSfc;@:(C?i^Ufc*{C, NT A, EDTA, DTPA, 
CyDTA5:-^tl-?4a0. 0 5 m o 1 / L ©igST^^D 
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FZi/Un>':;3i-/N$:MSU 

-fbKSEEiSrMCOSWJi, gfflMfjE (Time Zero Dielec 
trie Breakdown: TZDB) COC^- KlR^ #L<liU> 

K- TT'df u i> u n ywm mitrnj^ 2 5 n m, ®fi®a 

8mm2 ) ^r^^ijcU ^M^ffl 1 mA/ c m2 T'fPffi 
I't-mm^mj^ 8 M V/ c mJgUlCDaS^T'S^ffi L 

[0 0 4 3] RCASfc^li, Kern^^^L 

i/ U =1 > :^-;\<DWmmW:f5mx. 3 laon:^;??^ 
e>«:y, 1^B{CNH4 OH/H2 O2 T'Sffbl^tJ/U 

im^^^L. 3ma-eHCl/H2 O2 {Cj:'Jfi^ 

[0044] ^(m^^m 1 {cstf o 
[«1] 



* [004 5] ^l*^e>^e>*^^J:e){C. ffi?^$^lfe7K 

E(D^v-vm-^mmLf=.m^x^-DX^. n. 
[004 6] {^m2.. tmm2.) m.z\z7}s-t^otj^ 

F Z 2/ U :3 > '^x-yN?:^^ (Z)^ffi;lc»c 3 O:^-^^ 
•7t-;iJiHtim-?-x>i/xT u yi'liMh s - 6 o o o 

20 nx^'^^zt^^-to 

[0 0 4 7] ^(D^^m^m2^z^■r, 
m2] 







C^-KIS^ {%) 






1 00 






8 


^0 


NTA 


1 00 


WD 


EDTA 


1 00 


WO 


DTP A 


100 


WQ 


Cy DTA 


100 



30 



(ppb) 


(nol/l) 






(%) 


(Bit) 


0 




: 




100 


56 


10 0 0 


0. 05 






3 5 


■5 8 


1 000 


0. 5 






100 


53 


1000 


0, 5 




■ m 


. 100 


I 36 



[0 0 4 8] *2lCfe^J;e)tC, JSfcttCj^S: Lfc 

mW-om^^yW^ti^ 1 0 0 0 p p b i:i^u^;i/co® 

^, EDTACO?ffigS:0. 0 Smo l/LtLfc^^ . 
^^Cm^i»ihL^^]^LT^<^^^^. L*^U EDTA® 
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[0 0 4 9] f^^Dt., ^mm^'(o^4:tymmiz 



[0 0 5 0] ^t, 2^IISg^jT'tt#4(DEDTA$:^ 

[00 5 1] JtSeB^ja) *3ic^-rj:e)^ 

tm 1 i:i^«tc, 7 ^'jmx'^mtim^f^^ lt^ f z 
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* 'Jn>':;x-A$:#>?cD^m7K*i{Cl 2^r^gj«L 

ti, tuKfiCDTZ DBCDC^- KiK^-eii^ttiT'$?&t\ 
J;'JS8S3>^c^$:S^f SfetoJC, TZDBCDC^-K 
jR^T?tt^<, TDDB (Time D^ndent Dielectric 
Breakdoan ) ® r ^- Ki|R^T?fRffiLfc. Zltlti, >t;x 

I^^U h U-XW^O. 0 1 mA/c m2 $:»i^6<HC 
10 g^U «?t»2 5C/cm2 RJiT',^^5SaX)"^^-r-g> 

[0 0 5 2] ^<Dm^i:m3iZ^-t, 



(ppb) 
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(vol«) 
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0. 1 


50 
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[0 0 5 3] *3}CfeSJ:e»}C, tmizm^^Ltz^ 

-r-SEDTACDjSStil X 1 0-5mo 1 /L5g;g(D'>-4 
T'+4^^CS^Kbllii»J±la®®^MbS:RS<'^&mlr*>^f-S3i: 
ti'X'^^Ztiy'i:>t)-'^. Z(D^, EDTA(Z)ig|t$: 1 
X 1 0-4mo l/LilifJnLfe^a-ti. iHt«i±iaK 
7t)^^^mL/TV^^o ZlCDTDDBCDmi*, EDTA 
®*i*lC#e>t?x-/\(Z)Si|gtiOD^i:#^e>4x-5, U 

■5. 

[00 54] Rji(D^wi7 ^^mx'S^mim^^^ 

> "tzx-ZNO J: o (C^b^?:^ $ N U n > >?x-yN 

[0 0 5 5] ^33, *igRai3u ±?smmm.izm^^n 



s i)<DX'tb^x%^mm(^wmm^iz^^-^ti&o 
[0 0 5 6] m^u. :^mmf}^mm^ti^mmt lx 

it. i/';=^>•?x-/^?:^-r^X=g^cJ3^^^T> ^x.- 
[0 0 5 7] 

mmomm &JMmLr:L^oiz:^mBiz^mt. y 

U n>^7x-y^$:?KI^IT'^-rs^^cr^i:^oT^^ 
40 x-/\ 5::*:$C* fClfWl b tzM^OMmT. ^ U - ® @« & 
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(54) METHOD FOR KEEPING SILICON WAFER IN 
LIQUID 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent oxide film 
breakdown voltage failure from being generated after 
keeping by keeping a wafer in water or in a chemical 
where a chelate agent is added. 

SOLUTION: A metal ion can be electrically and chemically 
adsorbed to a silicon wafer by using water where a 
chelate agent is added or a chemical liquid as liquid 
for keeping and by setting the metal ion to a chelate 
compound even when the metal ion such as copper is 
mixed into the liquid for storage. Pure water or 



superpure water is used as the water for adding the 
chelate agent and acid solution, alkaline solution, an 
organic solvent, or the like is used as the chemical 
liquid. Also, for the amount of added chelate agent, 
addition concentration in the liquid for storage may be 
at least 0.05 mol/L. In addition, the storage method has 
effect regardless of whether the surface of the silicon 
wafer to be stored has hydrophilic or hydrophobic 
property, thus applying the storage method during the 
waiting time between the polishing and washing 
processes of the silicon wafer with hydrophobic surface 
without having a natural oxide film immediately after 
polishing. 
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